Rapid Characterization of Insulin Modifications and Sequence Variations by Proteinase K Digestion and UHPLC-ESI-MS.
Discovery of novel insulin analogs as therapeutics has remained an active area of research. Compared with native human insulin, insulin analog molecules normally incorporate either covalent modifications or amino acid sequence variations. From the drug discovery and development perspective, methods for efficient and detailed characterization of these primary structural changes are very important. In this report, we demonstrate that proteinase K digestion coupled with UPLC-ESI-MS analysis provides a simple and rapid approach to characterize the modifications and sequence variations of insulin molecules. A commercially available proteinase K digestion kit was used to process recombinant human insulin (RHI), insulin glargine, and fluorescein isothiocynate-labeled recombinant human insulin (FITC-RHI) samples. The LC-MS data clearly showed that RHI and insulin glargine samples can be differentiated, and the FITC modifications in all three amine sites of the RHI molecule are well characterized. The end-to-end experiment and data interpretation was achieved within 60 min. This approach is fast and simple, and can be easily implemented in early drug discovery laboratories to facilitate research on more advanced insulin therapeutics. Graphical Abstract ᅟ.